to blood flow vessels. The procedure yields densities and diameters of cylindrical pores in the ranges from 10 6 to 10 8 m −2 and from 7 to 30 mm, respectively. Without referring to sources, Jarvis et al. (2016) postulate path widths of preferential flow of approximately 300 to 500 mm. Germann and al Hagrey (2008) analyzed flow in a Kiel sand tank using the viscous flow approach, demonstrating that the parameters F and L, as derived from time domain reflectometer recordings of the water content wave gliding through the sand, also quantified the associated drainage reasonably well. Additionally, viscous flow predicts a constant wetting front velocity. The sand tank experiment yielded a coefficient of determination of 0.99 in a linear regression of the arrival time of the wetting front vs. the depths of the arrival time recordings.
Dual permeability "models implicitly assume that a representative elementary volume (REV) can be defined for macropores at the relevant scale of interest …" (Jarvis et al., 2016) . However, only capillary flow requires a REV because of the relationship between the total water content and the capillary potential that, in turn, affects the hydraulic capillary gradient. In contrast, besides the static structure of the permeable medium, viscous flow depends solely on the two boundary conditions of volume flux density and its duration. Wetting front velocities may illustrate the scale tolerance of viscous flow. Hincapié and Germann (2009) also reported their frequency distribution within 6 ´ 10 −5 £ v £ 2 ´ 10 −2 m s −1 . Dubois (1991) reported tracer injection 1800 m vertically above the Mont Blanc car tunnel that connects France and Italy. He found the tracers after 108 d in low-pressure seeps in the tunnel. This yields a flow velocity of about 2 ´ 10 −4 m s −1 that scores in the lower third of the above distribution, and that is about six times faster than the wetting front moving at 3 ´ 10 −5 m s −1 through the dry sand of the Kiel sand tank (Germann and al Hagrey, 2008) .
Finally, neither Darcy (1856) nor Buckingham (1907) nor Richards (1931) stressed a priori the separation of pores and presumed flow paths. They rather postulated models that are solidly based on theoretical principles representing well the relationships that they envisioned from experience. They also provided the procedures for the experimental determination of the associated parameters and functions. They should serve as role models in the development of quantitative approaches to preferential flow. Their examples may downsize to a realistic scale the "… significant advances that we expect to see in computational techniques, computer hardware and measurement technologies, this improved process understanding should eventually lead to more reliable predictive modeling tools." (Jarvis et al., 2016) .
